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(54) APPARATUS FOR REMOTELY CONTROLUNG DEVICE FOR MOBILE BODY 

(57) A transmitter 1 6, receiver 20 and control circuit 
10 are provided on a mobile unit, and a response circuit 
26, 28, 30 and a control circuit 32, 34, 30 are provided 
on a portable unit. Priorities are assigned to the trans- 
mission off a recognition signal by the response circuit 

fig: 1 



and the transmission of a recognition signal by the oper- 
ation circuit, and by so doing the transmission from the 
operation circuit is given priority arxl performed first If 
l30th transmissions are requested simultaneously. 
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Description 

RELD OF THE INVFMTinM 

[OOOT l The present invenfion relates to a mobile unit s 
remote control apparatus, in particular a mSSL 2 

instruments Of an automobile or other mobile unit 
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[0002] Conventionally, there is a so-called smart entrv 
system. ,n which the doors of a vehicle ^Sd^S 

vfh ;< T ■ P'-o^'^ity with the is 

vehicle, respectively. Japanese Laid-Open Patent Aooii 
cabon No. 5-156851. for example. discloseJ a vSl 
w^essdoorlockcontrol apparatus comp^:^^^^^^ 
mmer-receiver unrt installed on the vehicle that intermS- 

T ^ *^ ««« portaWe unit 

search and a portable unit that transmits return 1,^= 
n^s.on electromagnetic waves having a prS^^S 
code once ,t receives this search w^ve. unloS "hi 
J00.B When the transmitter-receiver unit deSneS ,s 
^ me transm^sion wave code matches aspects 
[0003] The conventional smart entry system also car- 

t.on for those bmes .n which the predetermined code of 

the transmission wave transmitted from the portaWeuntt 
cannot be matched with the specified code a?the W 
nitler-receiverunit. For this reason the portable unft^ 
bemadetocan-yawirelesssystemswL Intttfe^ 

and wireless entry system may compete vS. ich 
other, and .t was not made clear which^ theZj^i 
-: the smart entry system or the wir^ Ss ^eT 
-was given priority over the other 
10004] Usually.theportableunitofasmartentrysys- 

riS!*, . ^ =° terms of battery 

^ ^Ji «>"sumed a not inconsiderable 

P«ver. When both systems were operated usl^a sin « 
g e power source the power consumption of the po^- 
b^ un not only drained the battery to the poS SJe 
nrt only the smart entry system no longer JctoS 

[0005] IWoreover, in order to decrease cower con « 

pie which sometimes meant that in strong electSi 
f le ds or other areas subject to interferenc^X pS 
w^raS' «'«*°-«0"etic activity f^rl^; 

eleSto^^^nf^i!^ ? -nterference include the strong 
Ih^lS 1 high-voltage power transmission 

lines and m^rowave emission sources such as micro- 



wave ovens and certain medical equipment TTiese 
enoneous transmissions further increased iie 2S 
^JwJchthebatt^ywasdrainedofpowerMhe^^ 

S lh:f!?r'l°l'''P^°"""'*^«^'«'«been 
created that differentiate the frequency band n< it,» 

"omleT^ir ^^^^^^ 
mjm the portable unit so as to provide a transmitter- 
recen^er unrt with a high degree of frequencyl^Sv 
|n contrast to the low degree of frequency selSSS 
the portable unit, such that when the porSe untt 
com^ «,thin a predetermined distance from Z^Se 
the portable unit transmits an answering Jq^^ S 
response to a questioning signal from STSraSe. 
recen^r unrttorelease the door lock. However.inr^i 
subject to interference, once the portable unft c^^^ 

DISCLOSURF OF THF iMvcMTlffM 

J!^ ?'"'.'^' °' P^^sent invention to 
provide a mobile unit remote control apparatus that ore- 
vents competition between the smart entry^em^ 

r^nSr^^'" '"■""^ '° - 

Se a 1!^,:°*"^ '"^ntion to 

provide a mobile unit renrote control apparatus that can 

minimize unnecessary power consumSJn iX p^ 

awe unrt by haltng the transmission of an iSerS, 

signal aflerapredetemiined period of time whwTrl? 

:SiSr~-^- 

ILr'T '^^^ " thelart en^s^ 
tern no longer functfons due to drainage of latten. 

SrC'r' 

[0010] In Older to achieve the objects described 
a^ve. one aspect of the present inveriion pnSI 
mobile unrt remote control apparatus compri^ng: 

^^"^"^^"S transmission request 
signals mounted on the mobile unit- 
a receiver mounted on the mobile linit for receivina 

recognition Signals transmitted fromaport^JTt 
unrt for cortrolling mstruments installed on the 

r^l ^ r « Signal 

received by the receiver; 

a^nse circuit mounted on the portable unit for 
transmrtting a recognrtion signal in response to a 
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an operation circuit mounted on th portabi unit for 
^nsm-tling a recognition signal in fesZe "o ^n 

to the transmission request • "nreiatea s 

chararterized in that priority ranlflngs are assigned 
tothe fransmission of the recognition sig^Ts 
response circuit and the transmission of the reaa 
nitionsignallv the operation Circuit. " 

th^Sn"Z'^'°'"', r ""9^ *° 

f0012] In the invention described above tho »ro„o„- 
sion of the recognition signal ^J^^'J^if 

Kjt,t'r^'''P^°''^«P'«s«"tinvenfionp,o. 
vjes a mobile unrt remote control appamtus c<^~ 
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an operation circuit mounted on theportaWe unit for 
transmming a recognition signal in r^Le^ 
^erabon input from an external sourS^^eStS 
to the transmission request unrelated 

S^rSf,?^ ^ ^«n^°*e control 

power to the response circuit and a second pcw^ 

S'eSZ'"'"' *° S 



I'l^T** transmitting transmission request ss 
signals mounted on the mobile unit- '^"^ ^ 

rjr„!5f *® for receiving 

r«ogn*on signal transmitted f^m the S 

a response arcuit mounted on the portable unit w 
^niminfl a recognifon signal in'?Cnil'°; « 

rec«gn.on Signal after a ^iSSS^^^^ 
bme based on a trigger signal indicating Tarthe 

when such tngger signal is continuously general^ 

[00151 According to the invention described aiv^- 



power to the operation Sui^^f ^ ^ ^'^"^ 
beoperatedoff'lheTe^'S^;^^-;^^ 
power supply is exhausted ""Wiyevenif the first 
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power supply and the response circuit. 
[0020] In addition, the pow r supply interrupting 
means may comprise a breaker circuit that interrupts 
the supply of power to said response circuit when the 
cun'enl capacity of the common power supply falls short s 
of a predetermined value. By doing so, when the cun-ent 
capacity of the common power supply is below a prede- 
termined value the supply of power to the returning 
means can be interrupted. Therefore operation of the 
smart entry system can be halted when the common 10 
power supply drains and the current capacity 
decreases, making it possible to minimize further drain- 
age of the common power supply. 
[0021] In addition, the power supply interrupting 
means may comprise a breaker circuit that Interrupts is 
the supply of power to the response circuit when the 
recognition signal from the portable unit is not transmit- 
ted for a predetermined period of time. By doing so, 
when the recognition signal from the portable unit is not 
transmitted after ^ceeding a predetermined period of 20 
time the unit perceives this as an indication that the user 
is not in the vicinity of the mobile unit, intenrupts the sup- 
ply of power to the returning means and halts operation 
of the smart entry system, thereby making it possible to 
minimize drainage of the power supply. 2s 
[0022] In addition, the instrument control means of the 
mobile unit remote control apparatus of the present 
invention may also be used to control the door locks of 
the mobile unit By doing so, the doors of the mobile unit 
can be locked and unlocked. 30 
[0023] Other objects, features and advantages of the 
present invention will become more apparent from the 
following detailed description when read in conjunction 
with the accompanying drawings. 

35 

BRIEF DESCmPTlQN OF DRAWINGS 
[0024] 

FIG. 1 is a block diagram of a first embodiment of 40 

the mobile unit remote control apparatus according 

to the present invention. 

FIG. 2 is a circuit diagram of a transmitter. 

FIG. 3 is a circuit diagram of a first embodiment of 

the portable unit 45 

FIG. 4 is a circuit diagram of a second embodiment 

of the portable unit. 

FIG. 5 is a flow chart of processes executed by an 
ID generator of the portable unit. 
FIG. 6 is a circuit diagram of a first embodiment of so 
the receiver. 

FIG. 7 Is a circuit diagram of a second embodiment 
of the receiver. 

FIG. 8 is a flow chart of a first embodiment of 
lock^unlock control processes executed by a vehicle 55 
ECU. 

FIG. 9 is a signal timing chart of the present inven- 
tion. 



FIG. 1 0 is a signal timing chart of the present inv n- 
tion. 

FIG. 11 is a diagram for explaining the format of a 
transmission request signal of a smart entry system 
and smart ignition system of the present invention. 
FIG. 12 is a diagram for explaining the format of a 
return signal. 

FIG. 13 is a flow chart of a second emlxxJiment of 
lock/unlock control processes executed by a vehicle 
ECU. 

FIG. 14 is a signal timing chart of a second embod- 
iment of the control process of the present inven- 
tion. 

FIG. 15 is a block diagram of a second embodiment 
of the mobile unit remote control apparatus accord- 
ing to the present invention. 
FIG. 1 6 is a f lovy chart of the smart entry processes 
executed by the vehicle ECU. 
FIG. 17 is a block diagram for explaining a first 
embodiment of a power supply unit of the present 
invention. 

FIG. 18 is a block diagram for explaining a second 
embodiment of a power supply unit of the present 
invention. 

FIG. 19 is a block diagram for explaining a third 
embodiment of a power supply unit of the present 
invention. 

FIG. 20 is a block diagram for explaining a fourtii 
embodiment of a power supply unit of the present 

invention. 

BEST MODE FOR ACHIEVIN G THE INVENTION 

[0025] FIG. 1 shows a block diagram of a first enioo6- 
iment of the mobile unit remote control apparatus 
according to the present Invention. In the diagram, a 
vehicle ECU (electronic control unit) 10 comprises a 
microcomputer for controlling a variety of vehicle func- 
tions such as the headlights and instruments, the air- 
conditioning unit and the door locks. The vehicle ECU is 
supplied witii detection signals from light sensors (not 
shown) and temperature sensors (not shown), and at 
tiie same time it is also supplied with signals from a 
switch 13 operated by the driver when prohibiting smart 
entry The door lock motor 14 is driven by the vehicle 
ECU 10 to lock and unlock the doors of tiie vehicle. 
[0026] A transmitter 16 is installed on the vehicle and 
turns on and off according to the directions it receives 
from the vehicle ECU 10; when on. the transmitter pro- 
duces, for example, a 2.45 GHz transmission request 
signal and transmits this signal from an antenna 18. A 
receiver 20 is installed on the vehicle and receives at an 
antenna 22 a, for example. 300 MHz return signal (rec- 
ognition signal) transmitted from the portable unit 24, 
which signal it demodulates and supplies to tiie vehicle 
ECU 10. 

[0027] A portable unit 24 receives a transmission 
request signal from the transmitter 16 at an antenna 26. 
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which signal it detects at a detector 28 and supplies to a 
transmitter 30. The portable unit 24 commences opera- 
tion by output from the det ctor 28 or by the turning on 
of the lock switch 32 or the unlock switch 34, and gener- 
ates a, for example, return signal with a 300 MHz carrier 5 
wave modulated by a specific code which signal It then 
transmits from an antenna. 

[0028] The vehicle ECU 1 0 and the door lock motor 1 4 
described above correspond to the instrument control 
means, the transmitter 16 con-esponds to the transmit- 10 
ting means and the receiver 20 con-esponds to the 
receiving means. In addition, the antenna 26 and detec- 
tor 28 and transmitter 30 con-espond to the returning 
means, and lock switch 32 and unlock switch 34 and 
transmitter 30 correspond to the user operating means, is 
[0029] FIG. 2 shows a circuit diagram of a first embod- 
iment of the transmitter 16. In the diagram, a control sig- 
nal from the vehicle ECU 1 0 is supplied to a terminal 40. 
The control signal at high level indicates on and at low 
level indicates off. The terminal 40 is connected to the 20 
base of a transistor 42, and this base is grounded 
through a resonant element 44. The emitter of the tran- 
sistor 42 is grounded through a condenser CI and a 
resistance R1. with a collector connected to power sup- 
ply VI through a load 43. In addition, a condenser C is 25 
connected between the base and the emitter. An 
antenna 18 is connected to the collector of the of the 
transistor 42. 

[0030] When the control signal supplied to the termi- 
nal 40 is at low level the transistor 42 turns off, so there 30 
IS no transmission. When the control signal is at high 
level the transistor 42 turns on, the resonant element 44 
causes the output of the transistor 42 to oscillate at, for 
example a frequency of 2.45 GHz and be transmitted 
from the antenna 18. 35 
[0031] FIG. 3 shows a circuit diagram of a first embod- 
iment of the portable unit. A signal received at the 
antenna 26 is supplied to the detector 28, which in this 
case is a signal with a frequency of 2.45 GHz. This 
detection output is amplified by an amplifier 52 inside 4o 
the transmitter 30 and supplied to the ID generator 54 
In this case, if a 2.45 GHz frequency signal is received 
then the amplifier 52 outputs a high level trigger signal; 
If a 2.45 GHz frequency signal is not received then the 
amplifier 52 output Is low level. 45 
[0032] In addition, lock switch 32 and unlock switch 
34, respectively, are push-to-make switches, so when 
pressed by the user a high level signal is supplied to the 
ID generator 54 from a direct current power supply 50. 
When supplied with a high level signal from either the so 
amplifier 52, the lock switch 32 or the unlock suwtch 
unlock switch 34. the ID generator 54 serially reads out 
recognition codes stored in a built-in register and sets 
this code at 1 for bit kO if the trigger is from the amplifier 
52. at 1 for bit k2 H the trigger is from the lock switch 32 ss 
and at 1 for k1 and an added kO to k2 if the trigger is 
from the unlock switch unlock switch 34, after which the 
signal is supplied to the base of the transistor 56. 



[0033] This recognition code is data that identifies the 
portable unit 24; identical recognition codes are stored 
in the receiver 20 as well as the vehicle ECU 10. In this 
recognition code, value 1 is high level and value 0 is low 
level. The base of the transistor 56 is grounded through 
the resonant element 58. The emitter of the transistor 
56 is grounded through a condenser C11 and a resist- 
ance R1 1. with a collector connected to both a power 
supply VI through a load 57 and to an antenna 60. In 
addition, a condenser CIO is connected between the 
base and the emitter. 

[0034] When the recognition code is at low level the 
transistor 56 is off and there is no oscillation. When the 
control signal is at high level the transistor 56 turns on 
and the resonant element 58 connected between the 
base and the emitter causes the transistor 56 output to 
oscillate at a frequency of. for example, 300 MHz and be 
transmitted from the antenna 60. In short, this return 
signal (recognition signal) is an AM-modulated wave 
that has modulated the 300 MHz carrier by the recogni- 
tion data. 

[0035] FIG. 4 shows a circuit diagram of a second 
embodiment of tiie portable unit 24. A signal received at 
an antenna 26 is supplied to the detector 28. where a 
signal with a frequency of 2.45 GHz is detected. This 
detection output is amplified by the amplifier 52 and 
supplied to the ID generator 54. In this case, if a 2.45 
GHz frequency signal is received tiien the amplifier 52 
outputs a high level signal; if a 2.45 GHz frequency sig- 
nal is not received then the amplifier 52 output is low 
level. 

10036] In addition, lock switch 32 and unlock switch 
34, respectively, are push-to-make switches, so when 
pressed by the user a high level signal is supplied to the 
ID generator 54 from a direct cunent power supply 50 
When supplied with a high level signal from either the 
amplifier 52. the lock switch 32 or the unlock switch 
unlock switch 34. the ID generator 54 serially reads out 
a recognition code stored In a built-in register and sets 
this code at 1 for bit kO if the trigger is from the anplifler 
52. at 1 for bit k2 if ttie trigger is from the lock switch 32 
and at 1 for k1 and an added kO to k2 if the trigger is 
from the unlock switch unlock switch 34. after which the 
signal is supplied to the base of the transistor 56. 
[0037] This recognition data is data that Identifies the 
portable unit 24; identical recognition codes are stored 
in the receiver 20 as well as the vehicle ECU 10. For the 
recognition data, value 1 is high level and value 0 is low 
level, output after a predetermined voltage offset is 
added. The output temiinal of the ID generator 54 is 
connected to the base of the transistor 56 and is 
grounded through a resonant element 62. and at the 
same time is grounded through a variable capacity 
diode 64. For this reason the capacity of the variable 
capacity diode 64 changes depending on whether the 
recognHton data is 1 or 0. The emitter of the transistor 
56 is grounded through a condenser C21 and a resist- 
ance R21. with a collector connected to one t rminal of 
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the antenna 60. In additi n, a cx>ndenser C10 is con- 
nected between the base and the emitter. The other ter- 
minal of the antenna 60 Is connected to a power supply 
VI. 

[0038] The transistor 56 is in an on condition regard- 
less of whether the recognition data is high level or low 
level, so changes in the level of the recognition data 
causes the load capacity of the resonant element 62 to 
change and the oscillation frequency to change to 300 ± 
MHz and be transmitted from the antenna 60. In short, 
this return signal (recognition signal) is an FM-modu- 
lated wave that has modulated the 300 MHz carrier by 
the recognition data. 

[0039] FIG. 5 shows a flow chart of an embodiment of 
processes executed by an ID generator 54 of the porta- 
ble unit 24. In a step S10 in the chart it is determined 
whether or not a trigger signal has been supplied. If a 
trigger signal has not been supplied then the process 
proceeds to a step Si 2 and a time T is reset to 0, after 
which the process proceeds to step S10. If a trigger sig- 
nal has been supplied then it is determined in a step 
S14 and a step S16 whether the trigger signal has been 
supplied from the lock switch lock switch 32. the unlock 
switch 34 or the amplifier 52. 

[0040] If it Is determined in step SI 4 that the trigger 
signal has been supplied from the lock switch 32, then in 
a step SI 8 a recognition code is produced by setting bit 
k2 = 1 and adding bit kO = k1 = 0 and transmitted as a 
lock signal for a predetermined period of time (for exam- 
ple 1 second) or for the period of time that the lock 
switch 32 is pressed. If it is determined in step 316 that 
the trigger signal has been supplied from the unlock 
switch 34, then in a step S20 a recognition code is pro- 
duced by setting bit k1 = 1 and adding bit kO = k2 = 0 
and transmitted as an unlock signal for a predetermined 
period of time (for example 1 second) or for the perkxl of 
time that the unlock switch 34 is pressed. 
[0041] If it is determined in step SI 6 that the trigger 
signal has been supplied from the amplifier 52 (the trig- 
ger signal has not been supplied from the unlock switch 
34). then in a step S22 a timer T is advanced 1 unit. 
Next, in a step 24 it is determined whether or not the 
timer T value is less than a predetermined time period 
t1 (t1 being for example 1 second). Only if the timer T 
value Is less than a predetermined time period t1 does 
the process proceed to a step S26. in which a recogni- 
tion code is produced by setting bit kO « i and adding bit 
k1 = k2 = 0 and transmitted as a return signal. The proc- 
ess returns to step S 1 0 after steps SI 8, S20 and S26 as 
described above have been executed, or after it is deter- 
mined in step S24 that timer T value is greater than or 
equal to t1 . and process described above is repeated. 
[0042] It should be noted that, in the embodiment 
described above, the timer T is advanced and com- 
pared to a predetermined time period t1 only when the 
trigger signal is supplied from the amplifier 52. However, 
the embodiment may also be configured so that the 
timer T is advanced and compared to a predet rmined 



time period t1 when all trigger signals are supplied. In 
that case, drainage of the battery, for example by contin- 
ued depression of the lock svyntch 32 wh n Inside a 
pocket, can be prevented. 

5 [0043] FIG. 6 shows a circuit diagram of a first embod- 
iment of the receiver 20. A signal received at the 
antenna 22 is passed through a band pass filter 100. a 
pre-amp 102 and a band pass filter 104 so that only sig- 
nals in the vidnity of 300 MHz are retrieved, amplified 

10 and supplied to a mixer 1 06. A local oscillator 1 08 emits 
a local oscillator signal of approximately 300 MHz and 
supplies that signal to the mixer 1 06, the received signal 
and the local oscillator signal are mixed and an interme- 
diate frequency signal of 455 kHz is obtained. 

15 [0044] This intermediate frequency signal is passed 
through a band pass filter 110. undesirable frequency 
components are removed and the amplitude limited and 
amplified by the limiter amp 112. After undesirable fre- 
quency components for an AM signal are removed by a 

20 low-pass filter 116 the RSSI (reception signal strength 
indicator) signal output of the limiter amp 112 is then 
compared to a standard level by the comparator 118 
and digitized. By doing so. the recognition code trans- 
mitted from the portable unit 24 is obtained and sup- 

25 piled to the vehicle ECU 1 0 from the terminal 1 20. 
[Q045] FIG. 7 shows a circuit diagram of a second 
embodiment of the receiver 20. A signal received at the 
antenna is passed through a band pass filter 120, a pre- 
amp 122 and a band pass filter 124 so that only signals 

30 in the vicinity of 300 Mhlz are retrieved, amplified and 
supplied to a mixer 126. A local oscillator 128 emits a 
local oscillator signal of approximately 300 MHz and 
supplies that signal to the mixer 1 26, the received signal 
and the local oscillator signal are mixed and an interme- 

35 diate frequency signal of 455 kHz is obtained. 

[0046] This intermediate frequency signal is passed 
through a band pass filter 130. undesirable frequency 
components are removed and the signal supplied to a 
detector 134 after the amplitude is limited and the signal 

40 amplified by the limiter amp 1 12. After undesirable fre- 
quency components are removed by a low-pass filter 
1 36 this detection output is then compared to a stand- 
ard level by the comparator 1 18 and digitized. By doing 
so, the recognition code transmitted from the portable 

45 unit 24 is obtained and supplied to the vehicle ECU 10 
from the terminal 140. 

[0047] The vehicle ECU 1 0 compares the recognitton 
code supplied from the receiver 20 with recognition 
code stored in the unit itself and drives the door lock 

50 motor 14 to lock^unlock the door in response to the val- 
ues of KO through K2 when the two codes match. 
[0048] FIG. 8 shows a flow chart of a first embodiment 
of lock^unlock control processes executed by a vehicle 
ECU 10. In a step S30 the vehicle ECU 10 supplies a 

55 control signal to the receiver 1 6 to cause it to transmit a 
transmission request signal. TTiereafter. the vehicle 
ECU 10 determines whether or not the recognition code 
of the portabi unit 24 received at th receiver 20 in a 
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step S32 matches the recognition code previously 
stored in the vehicle ECU 10. 
[0049] If the determination indicates that the tvro 
codes match, then in a step S34 the vehicle ECU 10 
determines whether or not the bit k2 added to the recoo- 
nrtion c^e is 1 or not. If k2 - i. then in a step S36 the 
vehicle ECU 10 drives the door lock motor 14 to locl< the 
vehicle door and the process returns to step S30 If k2 
1. then in a step S38 the vehicle ECU 10 determines 
whether or not the bit ki added to the recognition code 

PPi?',ri "'"^'^""'^ = then in a step S40 the vehicle 
ECU 1 0 dnves the door lock motor 1 4 to unlock the door 
and the process returns to st^ S30. If k1 * l. then in a 

fh^K^I^*^!)'*^"'* ^° determines whether or not 
the bit kO added to the recognitfon code is 1 or not If k 
= 1. then in a step S44 the vehicle ECU 10 determines 
whether or not the door is in a locked state and, if so. in 
a step S46 drives the door lock motor 14 to unlock the 
door, after which the process returns to step S30 If kO # 
1 or the door is not in a k>cked state, then the process 
returns to step S30. 

[0050] H in step S32 no recognition code is obtained 
th^nn a step S48 the vehicle ECU 10 determines 
whether or notthe door is in an unlocked state and if so 
in a step S50 drives the door lock motor 14 to lo<ik the 
door, after which the process returns to step S30 
[0051] In the present embodiment, in response to the 

pfr" o^A^r""*^ ^'3™' ^ "^^^^ shown in 
9 (A) the portable unit portable unit 24 that 

'^^.^^ Signal shown in FIG 

9(C). In the event that there exist interference waves like 
mat shown in FIG. 9(B) which resemble the frequency 
of this transmission request signal the portable unit 24 
though It transmits a return signal like that shown in FIg' 
9(C), halts this transmission after a time period t1 and 
thereafter does not transmit. By doing so, unnecessary 
consumption of power at the portable unit 24 can be 
prevented. Moreover, even in areas subject to interfer- 
ence, with the portable unit 24 within a predetermined 
distance from the vehicle and transmitting a ti^ansfer sig- 
na despite the absence of a transmission request sig- 

vl^n^ y^'"* ^" «9«nst the 

volition of the user. 

[0052] In addition, in the event that trigger signals are 
emitted simultaneously from the lock switch 32 the 
unlock switch 34 and the amplifier 52, ttie order of prior- 
r^ IS lock switch 32. unlock switch 34 and amplifier 52, 
with the lock switch 32 given the highest priority. For this 
re^on conpetition between ttie smart entry system 
and the wireless system can be prevented and a return 
signal to lock or unlock the vehicle doois can be trans- 
mitted by operating either the lock switch 32 or the 
untock switch 34 even where a return signal is being 
continuously transmitted in error due to the influence of 
interference. 

[0053] For example, due to interference like that 
shown in FIG. 10(A) a return signal halts after a time 
period t1 as indicated in FIG. io(B) and thereafter no 
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return signal is transmitted from the portable unit 24 
Even in this condition, by operating either the lock 
switch 32 as shown in FIG. 10(C) or the unlock switch 
as shown in FIG. 10{D) the vehicle doors can be 
switched between ttie locked state and the unlocked 
state in accordance with the wishes of the user as 
shown in FIG. 10(E). 

[0054] The present embodiment has been described 
on the assumptton that it uses the most practical smart 
entry system, in addHion, however, the present inven- 
tion can also be adapted for use with a variety of remote 
control systems installed on vehicles, for example a 
smart ignition system. It goes without saying that the 

^I!f '"^^^ «'^«' "se in ships 

and ottier mobile units. 

[0OS5I For example. In the case of a smart ertry sys- 
tem the tiansmission request signal fc-ansmitted from 
tne transmitter 16 assumes a predetermined bit pattern 
of a PWM code like that shown in FIG. 1 1 (A). In a smart 
entry system for locking and unlocking ttie dooiB of a 
vehicle the transmission of tills transmission request 
signal Is directed toward the outside of the vehicle How- 
ever, when the driver gets into the driver's seat the 
smart ignition system automatically transmits a signal 
directed toward ttie interior of the vehicle to start the 
engine. In tiie case of tiiis smart ignition system the 
tiansmission request signal assumes a predetennined 
M pattern of a PWM code like ttiat shown in FIG 1 1 f A) 
The difference between FIGS. 11(A) and (B) is the last 
4 bits. In this PWM code the bit cyde is fixed; where the 

duty ratio IS 2/3 the value is 1;wherethe duty ratio is 1/3 
the value is 0. 

[0056] TTie ID generator 54 of the portable unit 24 to 
which tiie smart entry ti-ansmission request signal and 
tine smart ignition transmission request signal is sin- 
plied decodes the transmission request signal bit pat- 
tem from ttie reception signal and recognizes a smart 
ertry fransmfesion request if the bit pattern is ttiat in 
f IQ. 1 1 (A) and recognizes a smart ignition transmission 
request if tiie bit pattern is ttiat in FIG. 11(8) The ID 
generator 54 ttien generates a 3-bit status dependina 
on ttie presence or absence of a trigger based on tills 
recognition or a trigger signal from ttie lock switch 32 or 
the unlock switch 34. If there is more tiian one trigger 
ttien pnorities are assigned in wNch ttie order of priority 
from highest to lowest is lode, unlock, smart ignition 
smart entry. 

1°^, ^ " *® P"'**'® 24 is equipped with a 
loA^inlo* toggle switch, a ti^unk open switch and a 
panic switch, then ttie ID generator 54 generates a 3-bit 
status by assigning priority in order from highest to low- 
est of. for example, lock/unlod< toggle, loA, untocM 
ti'unk open, panic, smart ignition and smart entry. The 
order of priority is not limfted to that described herein 
but can be varied in a number of ways, for exanple by 
assigiiing ttie panic avitch the highest priority in order to 
upgrade ttie system's anti-ttieft capabilities. 
I00S8I The ID generator 54 of the portable unit 24 
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fT^S^V"*"!." ^^"^ * shown in 

fiQ. 12. A synchronizing head section is provided after 

TbS f-^^^""- *"'°wed by a status se^ion ani 
t«„!^?i Code) section. TTie bit pat- s 

terns of the preamble, head and recognition code ic- 

ILe status generated in the manner described 

[OOM] Fia 13sho»reaflowchartof asecondembod- 10 

veniae ECU 10. This flow is repeatedly executed at ore- 
det^mined intervals. The vehicle Ebu loTa Z 
SI O2 turns on the power to the receiver 20 j!d sS^ 

aep S104 Of a predetermined period of fime (for exam- 

Mh,^ 12 whether or not the receiver 

20hasreceived a return signal from the portable unit 24 ^ 

wherem the RSSI signal level at the re<Sr2SmiS 
or exceeds a predetermined threshold 
[0060] If no return signal from the portable unit 24 has 
be«, received, then the vehicle ECU 10 assumi S 

ne.thertheportableunlt24lockswitch32^rp?rt .5 
abte unit 24 unlock switch 34 have been operated Tro 

!;^«r;s''°' ^ ^''^ ' coSSaHo 
the transmitter 16. causing the transmitter 16 to transmit 

vehicle ECU 10 determines whether or not the receiver 30 
20hasrece.vedareturnsignalfromtheporlableuni^4 
Wherein the RSSI signal level at the recLTJo mils 

nS ^^"i ^° ^^"'"es that the portable unit 24 is as 

S TJl on"^ °* '^^ ^""^ °« tie power to 

thereceiver 20 at a step S112 and. after waitEg Sr a 
predetermined period of time t2 (fbr exarole 
msec), returns to step S102. ^ ^ 

[00611 " however, a return signal from the portable 4o 
unrt 24 IS received at step Si 10. then the process cm 

ana at a step si 18 the vehicle ECU 10 determines 

whefl,erornotthereceh,ed.demodulatedandSS « 
return signal recognition code bit Bn (where n is the 

Where N IS the counter n value) stored in a built-in rea- 
.ster in the vehicle ECU 10. If the two recognSoi^^cSfe 

ETw f 20 at a step S1 12 and. after waH- 

S) msL^ P^"°^ °* t2 (tor example 

zoo msec) proceeds to step SI 02 

Sna \hII^i^*'°J^f ""^ '™»* in step 

S 18. then in a step S120 the vehicle ECU 10 deter- ss 

mineswhelherornotthecounterNequalsorJ^ceisa 
n«x,mum ,«lue NmI. If the counter N Is lis^S^lhis 

maximum value NmI. then the process returns to 
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Slieand St PS Sliethrough S120 are repeated. NmI 
is the number of bits of the recognition cole sectio,^ 
^ZrlT- ^^•'"'''•"«»««P^20NisTndtob: 

^J^ll^r^- ««'"'^~'"'^ds based on that sta" 

wor<i. «, u^."*'^^' <^0- other 

words, the vehicle ECU 10 drives the door lock motor to 

bckorunlockthedoor depending on tt,econtentso?fte 
jatus section of FIG. 12. The process is the same fcJ 

5 m^lT 'he case 

the tmnkopen operation the vehicle ECU 10 unlocks 

cie ECU 10 activates an alarm. 
J0063I If in step SIO6 the receiver 20 has received a 

s^nal level at ttie receiver 20 meets or exceeds a ore- 

s"!Si:iT'"'''' '"''^'^ P-'^^' 
st^ S124 and the counter is set to 0 because either the 

portable unit 24 lock switch 32 or the portable ul aJ 

unlock switch 34 has been operated. At a step 1^6 

hunter is increased by just 1 increment and at a stw 

Sl28the vehicleECU 1 0 determines whei^"nott? 

Mde bit Bn (where N is the counter N value) is value 0 

JB064] The return signal uses a PWM code, so that 
for example, the value 1 10 of this cede express;s ieSi 
value 0 and ttie value 100 of this code 3eS« IfSI 
value 1 . Thus, when the time pericS^^fXTcSiuS 

beyondatime period that has addedadegree^arS 
Of several tens of percent to the time periil of vaTueT 
or value 00 of the PWM code, the vehi^e Ku 10 deter 
min^thatthebit Bn is neither value 0 nor value 1 

, ^^*®™'"ed in step S1 28 that the bit Bn 
IS neither value 0 nor value 1, then the vehicle ECU 10 
assumes that the reception signal is not a r^ns^nS 
but noise, proceeds to step SI 08 and s wiles a SSt 

step si^ the bit Bn IS either value 0 or value 1 then in 

N^' hi " '^^ this maximum value 

Nvfi. then the vehicle ECU 10 proceeds to step S126 
and repeats steps S126 through S130. NmI is the 
number of bits in tt,e entire return signal shZl in 

K "J^ ^H' 9^^t«f than or equal to 

NM2 ttie vehicle ECU 10 proceeds to a stj S132 

Sfrf^^^ "'^ '^"^ ^9™' ^^"'S"*"" <=^e with 

venide ECU 10. It is uncertain which number bit of the 

th s comparison involves shifting the bits from B? 
Jrough BNM2 in order and making a comparison w* 
me recognrtic^cod^ stored in the internal Register. 
10067] In a step S134 the vehids ECU 10 determines 
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through this comparison whether or not the recognition 
numbers match. If there is a match then the vehicle 
ECU 10 proceeds to step SI 22. reads the received 
return signal, executes commands based on that status 
and thus completes the processing cycle. In other 5 
words, in the case of a smart ntry system th vehicle 
ECU 10 dnves the door lock motor 14 to lock and unlock 
the door depending on the contents of the status section 
of FIG. 12. in the case of a smart ignition system the 
process ts the same, creating an ignition-enable state w 
In this ignition-enable state the engine will start by 
pressing a predetermined switch, without insertion of 
the key in the ignition. 

[0068] If In step S134 there is no match, then the vehi- 
cle ECU 10 assumes that the reception signal is not a 15 
return signal but noise, proceeds to step S108 and sup- 
plies a control signal to the transmitter unit 16. causing 
the transmitter unit 16 to transmit a transmission 
request signal. 

[0069] Asshownin FIG. 14(A). after the receiver 20 Is 20 
activated and a predetermined time period t1 has 
elapsed, the vehicle ECU 10 determines whether or not 
a return signal from the RSSI signal has been received 
as shown in FIG. 14(B). If a return signal has been 
received, then as shown in FIG. 14(C) the recognrtion 25 
code IS read. If in a time period DTI the lock switch 32 
or the unlock switch 34 is pressed and a return signal 
received, then as shown in FIG. 14(D) a transmission 
request signal is not transmitted. If the return signal rec- 
ognition code matches the recognftion code stored in 30 
the built-in register, then as shown in FIG. 14(E) a rec- 
ognition code matching signal is emitted and the door is 
locked or unlocked. 

[0070] If in a time period DT2 neither the lock switch 
32 nor the unlock switch 34 is pressed and no return 3s 
signal is received when the receiver 20 Is activated as 
shown in FIG. 14(A). then as shown in FIG. 14(D) a 
transmission request signal is transmitted. By doing so 
If a smart entry return signal is obtained as shown in 
FIG. 14(B). then a transmission request signal is trans- 4o 
mitted and at the same time the recognition code is read 
as in FIG. 14(C). If the return signal recognition code 
matches the recognition code stored in the built-in reg- 
ister, then as shown in FIG. 14(E) a recognitwn code 
matching signal is emitted and the door is locked or 45 
unlocked by smart entry system control. 
[0071] If in a time period DT3 no return signal is 
received when the receiver 20 is activated as shown in 
Fig. 14(A) and a transmission request signal is transmit- 
ted as shown in FIG. 14(D). and no smart entry return so 
signal is obtained as shown in FIG. 14(B). then the 
14^C)"^ °' recognition code is halted as showvn in 

[0072] Further, if in a time period DT4 no return signal 
IS received when the receiver 20 is activated as shown ss 
in Fig. 14(A) and a transmission request signal is trans- 
mitted as shown in FIG. 14(D). and a smart entry return 
signal is obtained as shown in FIG. 14(B), then the rec- 



ogniti n code is read as shown in FIG. 14(C) at th 
same time the transmission request signal is transmit- 
ted. If the recognition code of the return signal does not 
match the recognition code stored in the built-in register 
then at that point the reading of the recognition code is 
halted as shown In FIG. 14(C) and the transmission of 
the transmission request signal is halted as shown in 
FIG. 14(D). 

[0073] In this embodiment, the timing of the activation 
of the receiver 20 is set to occur prior to the timing of the 
activation of the transmitter 16. so the wireless system 
control is given priority over the smart entry system con- 
trol, preventing competition between the smart entry 
system and the wireless system. 
[0074] FIG. 15 shows a block diagram of a second 
embodiment of the mobile unit remote control apparatus 
according to the present invention. Parts identical to 
those of FIG. 1 are assigned identical names. The vehi- 
cle ECU 10 that acts as the control means comprises a 
microcomputer for controlling a variety of vehicle func- 
tions, such as the headlights and instruments, the air- 
conditioning unit and the door locks. The vehicle ECU is 
supplied with detection signals from light sensors (not 
shown) and temperature sensors (not shown); at the 
same time, the vehicle ECU 10 also sets the time from 
an operation panel 1 1 operating as a signal time setting 
means and is supplied with detection signals from a 
passenger sensor 12 operating as a passenger detec- 
tion means, and it is further supplied with signals from a 
switch 13 operated by the driver when prohibiting smart 
entry. The door lock motor 14 is driven by the vehicle 
ECU 10 to lock and unlock the doors of the vehicle. 
[0075] A transmitter 1 6 is installed on the vehicle and 
turns on and off according to the directions it receives 
from the vehicle ECU 10; when on. the transmitter pro- 
duces, for example, a 2.45 GHz transmission request 
signal and transmits this signal from an antenna 18 A 
receiver 20 is installed on the vehicle and receives at an 
antenna 22 a, for example. 300 MHz return signal (rec- 
ognition signaO transmitted from the portable unit 24 
which signal it demodulates and supplies to the vehicle 
ECU 10. 

[0076] The portable unit 24 receives a transmission 
request signal from the transmitter 16 at an antenna 26 
and. after detecting the signal at the detector 28 ampli- 
fies it at the amplifier 29 and supplies it to the transmitter 
30. The transmitter 30 commences operation by output 
from the amplifier 29 or the turning on of the switch 36 
and generates a. for e^mple. return signal with a 300 
MHz carrier wave modulated by a specific code, which 
signal it then transmits from the antenna. 
[0077] FIG. 1 6 shows a flow chart of the smart entry 
processes executed by the vehicle ECU 10 shown in 
FIG. 15. The processes shown in FIG. 16 are executed 
at every predetermined interval, for exarTV)le every sev- 
eral hundred msea At a step S210 the vehicle ECU 10 
determines whether or not it is time to carry out a trans- 
mission request A transmission request is executed at 
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the rate of once every sev ral times the processes 
shown in Fia 8 are repeated. If the timing is correct 
then the v hide ECU 10 proceeds to a step S212. sup- 
plies a predetermined pattern high level control signal to 
the transmitter 1 6, sends a transmission signal from the 5 
transmitter 16 to request a transmission from the porta- 
ble unit 24 and proceeds to a step S2 14 wherein the 
process of locking or unlocking the door Is carried out. 
[00781 In step S214. the vehicle ECU 10 determines 
whether or not the portable unit 24 recognition code 10 
received at the receiver 20 matches the recognition 
code previously stored in the vehicle ECU 10. If there is 
a match, then in a step S216 the vehicle ECU 10 deter- 
mines whether or not the vehicle doors are in a locked 
condition and, if so. in a step S21 8 drives the door lock 15 
motor 14 to unlock the door and the process Is com- 
pleted. If in step S224 the door is not in a locked condr- 
tton then the process is completed then and there. 
[0079] If in step S214 no portable unit 24 recognition 
code is obtained, then in a step S220 the vehicle ECU 20 
10 determines whether or not the vehicle doors are in 
an unlocked condition and. if so. in a step S222 drives 
the door lock motor 14 to lock the door and the process 
IS completed. If in step S220 the door is not in an 
unlocked condition then the process is completed then 25 
and there. Thus, smart entry/smart lock is executed, 
wherein the vehicle doors are locked if a recognitiori 
code from the portable unit 24 is received at the receiver 
20 when a transmission request is sent from the trans- 
mitter 1 6 to the portable unit 24. and the vehicle doors 30 
are locked if said recognitfon code is not received. 
[0080] However, if in step S210 the vehicle ECU 10 
deterntines that it is not time to carry out a transmission 
request, then it proceeds to a step S222. In step S22, 
the portable unit 24 recognition code is received at the 35 
receiver 20 and the vehicle ECU 10 determines whether 
or not this recognition code matches the recognition 
code previously stored in the vehicle ECU 10. If there is 
a match then the portable unit 24 switch 36 has been 
operated to lock/Unlock the door, so the vehicle ECU 1 0 40 
proceeds to step S224 and determines whether or not 
the vehicles doors are in a locked condition and. if so 
proceeds to step S218 and unlocks the doors. If the 
doors are not in a locked condition then the vehicle ECU 
1 0 proceeds to step S22 and locks the doors. In short. 45 
every time the portable unit 24 switch 35 is operated the 
vehicle doors switch between a locked condition and an 
unlocked condition. 

[0081 1 FIG. 1 7 shows a block diagram for explaining a 
first embodiment of a power supply unit of the portable so 
unit 24. Two batteries 150, 152 are provided inside the 
portable unit 24. Battery 150, which constitutes a first 
power SMpply supplies power to the detector 28 and the 
amplifier 29. Battery 152. which constitutes a second 
power supply, supplies power to the transmitter 30 and ss 
at the same time supplies power to the switch 36 shown 
in FIG. 3 as a direct current power supply 50. 
[0082] In this embodiment there are two power supply 



syst ms. Therefore, the wireless system will operat 
even if the first battery 150 is drained and the smart 
entry system no longer operates because the portable 
unit 24 becomes unable to receive the transmission 
request signal due to the heavy consumption of power 
by the detector 28 as well as the amplifier 29, because 
power for the transmitter 30 and the switch 36 is 
secured by the second battery 152. In short, by press- 
ing the switch 36 a recognition code modulated wave, in 
other words a return signal, can be transmitted from ttie 
antenna 60. 

IP083] FIG. 18 shows a block diagram for explaining a 
second embodiment of a power supply unit of the port- 
able unit 24. The battery 150 acts as a common power 
supply and supplies power to the portable unit 24. What 
is different from the conventional configuration is the 
provision of a mechanical switch 154 on the power line 
between the battery 150 on the one hand and the detec- 
tor 28 and amplifier 29 on the other. Firm voltage is sup- 
plied from the battery 150 to the transmitter 30 and the 
switch 36. 

[0084] In this embodiment, power consumption by the 
detector 28 and the amplifier 29 can be halted and 
drainage of the battery 150 can be minimized when the 
smart entry system is not in use by ttjrning the mechan- 
ical switch which acts as a change-over switch to the off 
position. In this case, too. power is being supplied from 
the battery 150 to the transmitter 30 and the switch 36, 
so the apparatus can be made to operate as a wireless 
system. In addition, by turning the mechanical switch 
154 on the apparatus can be made to operate as a 
smart entry system. It should be noted that the mechan- 
ical switch may be changed to an electronic switch con- 
figured so that this electronic switch is switched on and 
off simply by pressing the switch 36 a specified nun*er 
of times within a predetermined time period. 
[0085] FIG. 1 9 shows a block diagram for explaining a 
third embodiment of a power supply unit of the portable 
unit 24. A single battery 150 supplies power to the port- 
able unit 24. What is different from the conventional 
configuration is the provision of an electronic switch 156 
on the power line between the battery 150 on the one 
hand and ttie detector 28 and amplifier 29 on the other, 
with the on/off being controlled by a low-voltage detec- 
tor 158. Firm voltage is supplied from the battery 150 to 
the transmitter 30 and the switch 36. 
[0086] The low-voltage detector 1 58 detects the bat- 
tery 150 voltage and generates a change-over control 
signal which it supplies to the electrons swHch 156. 
such signal being for example 1 when the battery volt- 
age is at or above a threshold value and 0 when the bat- 
tery voltage Is below a certain threshold value. The 
electronic switch 156 turns on when the change-over 
signal Is 1 and turns off when the change-over signal is 
0. 

[0087] That is. the electronic switch 156 turns on 
power is supplied to the detector 28 and the amplifier 29 
and the smart entry system operates when the battery 
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voltage meets or exc eds a threshold value and the cur- 
rent capadty is ample. As the battery 150 drains and the 
battery voltage falls below a threshold value the elec- 
tronic switch 156 turns off, halting the supply of power to 
the detect r 28 and the amplifier 29 and minimizing 
drainage of the battery 150. In this case. too. power is 
supplied from the battery 150 to the transmitter 30 and 
the switch 36. so the apparatus can be made to operate 
as a wireless system. 

[0088] In addition, the user can detect the drainage of 
the battery 150 from the fact that the smart entry system 
no longer operates, thereby aiding the user in the 
replacement of the battery. 

[0089] FIG. 20 shows a block diagram for explaining a 
fourth embodiment of a power supply unit of the porta- 
ble unit 24. A single battery 150 supplies power to the 
portable unit 24. What is different from the conventional 
configuration is the provision of an electronic switch 156 
on the power line between the battery 150 on the one 
hand and the detector 28 and amplifier 29 on the other, 
with the on/off being controlled by a timer 160. Firm volt- 
age is supplied from the battery 150 to the transmitter 
30 and the switch 36. 

[0090] The timer 1 60 is reset when a high level signal 
is supplied from the amplifier 29 or the switch 36, after 
which it starts. The timer 160 generates and sillies to 
the electronic switch 156 a change-over control signal of 
1 when the time measured is less than a predetermined 
value (for example several hours) and a change-over 
signal of 0 when the time measured is equal to or 
greater than a predetermined value. The electronic 
switch 156 turns on when the change-over signal is 1 
and turns off when the change-over signal is 0. 
[0091 ] That is, after a predetermined time period after 
the last reception of a transmission request signal, or 
after a predetermined time period after the last opera- 
tion of the switch 36, the user is deemed to have left the 
vicinity of the vehicle and the electronic switch 156 turns 
off. halting cunrent consumption by the detector 28 and 
the anplifier 29 and minimizing drainage of the battery 
150. In this case, too. power is supplied from the battery 
1 50 to the transmitter 30 and the switch 36. so the appa- 
ratus can be made to operate as a wireless system. 

Claims 

1 . A mobile unit remote control apparatus comprising: 



10 



15 



20 



25 



30 



35 



40 



45 



a transmitter (16) for transmitting transmission 
request signals mounted on the mobile unit; 
a receiver (20) mounted on the mobile unit for 
receiving recognition signals transmitted from a 
portable unit (24); 

an instrument control circuit (10) mounted on 
the mobile unit for controlling instruments 
Installed on the mobile unit in response to a 
recognition signal received by the receiver; 
a response circuit (26. 28. 30) mounted on said 
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portable unit (24) for transmitting a recognition 
signal In response to a transmission request 
signal transmitted from said transmitter (16); 
and 

an operation circuit (32, 34, 30) mounted on the 
portable unit (24) for transmitting a recognition 
signal in response to operating input from an 
external source, unrelated to the transmission 
request signal, 

characterized in that priority rankings are 
assigned to the transmission of the recognition 
signal by said response circuit (26, 28, 30) and 
the transmission of the recognition signal by 
said operation circuit (32. 34. 30). 

The mobile unit remote control apparatus as 
claimed in claim 1 , wherein the transmission of the 
recognition signal code by said user operation cir- 
cuit (32. 34. 30) is assigned a higher priority than 
the transmission of the recognition signal code by 
said response circuit (26, 28, 30). 

3. The mobile unit remote control apparatus as 
claimed in claim 2. wherein said receiver (20) 
mounted on said mobile unit is started before said 
transmitter (16) is started. 

4. A mobile unit remote control apparatus comprising: 

a transmitter (16) for transmitting transmission 
request signals mounted on the mobile unit; 
a receiver (20) mounted on the mobile unit for 
receiving recognition signals transmitted from a 
portable unit (24); 

an instrument control circuit (10) mounted on 
the mobile unit for controlling instruments 
installed on the mobile unit in response to a 
recognition signal received by the receiver; and 
a response circuit (26, 28, 30) mounted on said 
portable unit (24) for transmitting a recognition 
signal in response to a transmission request 
signal transmitted from said transmitter (16), 
characterized in that a halting means is pro- 
vided on said portable unit for halting the trans- 
mission of a recognition signal after a 
predetermined period of time based on a trig- 
ger signal indicating that the transmission 
request signal has been received when said 
trigger signal Is continuously generated. 

5- A mobile unit remote control apparatus comprising: 

a transmitter (16) for transmitting transmission 
request signals mounted on the mobile unit; 
a receiver (20) mounted on the mobile unit for 
receiving recognition signals transmitted from 
the portable unit (24); 

an instrument control circuit (10) mounted on 
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JLi^ T <=°rtralling inslruments 
^^^^ °" ^^^onse to a 

recognition signal received by the receiver- 

(28. 2?) mounted on' the 
portable unit (24) for transmitting a recojnitbn 

S T *° « transmission request 

agnal transmrtted t^om the transmitter (i^J 

an oper^ion circuit (36) mounted on the porta- 
ble i«it (24) for transmitting a recognition sSS, 
in response to operating input from an exI^S 
source, unrelated to said transmission CS 

characterized in that the mobile unit remote 
control apparatus has a frst power supply fo? 
juppj^ng power to said response arS\S. 
29) and a second power supply for supplyino 
power to said operatfon arcuit (30). saK- 
0^ power supply being independent of said 
first power supply. 

6. Amobileunitremotecontrolapparatuscompris.ng: 

request signals mounted on the mobile unit- 
a receiver (20) mounted on the mobile unit'for 

an insfrurnent control drcuit (10) mounted on 

SstalS^nT '"3trumems 
installed on the mobile unit in response to a 

recognition signal received by the receiver- 
l^^^.l"^ -""""ted on said 

portable unit (24) for transmitting a recognition 

sS;" '"^"'^ = transmission rSquS 
signal transmitted from said transmitter; and 
^J!^ °" (30. 36) mounted on the 
portable unit (24) for transmitting a recogJitfoJ 
sjgna. in response to operating%rS 

rC«%™r 

^^^'^ that the mobile unit remote 

cufLai^ T"" '° '^"^ response dr' 
curt (28. 29) and said operation circuit (30. 36) 
and a power supply interning means for 
irt^rupting the supply of poJer TsSi 
response circuit (28, 29). 

■n>e mobile unit remote control apparatus as « 
ri^ng means comprises a switch (154) provid^ 

The mobile unit remote control apoaratus 
cte-med in daim 6. wherein saidXer^.^J'rme, 
ruptng means comprises a breaker cirSJrt S. 
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r^i« w"*^ ""^ ""PP'y °' P°«er to said 
respons circuit (28, 29) when the current capaTiJ 
o^ the common power supply (150) (alls shonSk 
predetermined value. ""nwa 

T^e mobile unit remote control apparatus as 
Claimed in claim 6. wherein said power stSpt?nte^ 

160) that interrupts the supply of power to saw 
response circuit (28. 29) whence re^l?„S 

a predetermined period of time. 

10. Tlie mobile unit remote control apparatus as 
Claimed in any one of claims 1 through 8 tTere^ 

«|dnj*^entcontro.circuit(lO)conU:eS 
lock of said mobile unit. 
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